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[-2-9=] 

71 ^ 7fl5flAl^^ ^ ol^, 3.^^ ^ aj-^ofl 

Q^-S, T*M, 1*}^ ^ ^.q-o^ ^;g. sfl^o] ^ 

[tfl5.3E] 

£ 8d 

f^^^, ^*fl°H, "W^l, 7}<® 7fl2f)Al^^; 
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«V£Afl *>^<3} ^^1- ^ ^Ha-] ^ yj-^ {Method for forming contact hole and 
spacer of semiconductor device} 



5L 2a ifl^l £ 2e^r * t£L ^# ^ ^JE, 

£ 7a vfl*l 5. 7d^ ^5fl =e) %<% ^ 

£ 8a vfl*l £ 8f^r ^aH<>|) 4€- 1^*1 ^Eflo) A £E ^xl ^ = 
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80: wV£^l 7l^r 81: 

81A: ^.S.^ 3fl^ 82: d>^h# 

82A: v}^.3. 83, 85: sfl^ 

84: #^>^<^^- 86: ^nflo^ 



7}^ ^fl^lli ^(parasitic capacitance)!- ?1 :n. , u>^3. iHl ^-e. ^-^^.^ 

<15> ^jo] ^ £7} ^f*Hj tcfej- ^2fl tjc (storage node 

contact) ^ ^°1H^ ^>7l^l €-^(self align contact, °1 SAC^ th) ^z^^ 
o] o]-g-s]ji o^cf. 

<16> o]t}, ^£ 5L^# 7}^} 4^ ^ «o V ^ >£ 

<17> £ ijq. £ol l-Chole, 10)^1 n>^3.(Ml)l- o]-8-tb f^Efl * ^tfl^l 

*1 ^ iHJ-i- £ 2a ifl^l £ 2e# %^^H -i^^cf. 
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<18> £ 23^1 iL°lfe- «>S]- ^H^S yv^^l 7^(20) 

B]-g- ^zJ-sH *8^*Rr ^HHH ^.s*>7l ^-^S^, ^.nl- 

<19> t^]1 4^(23)1- ^14 D }i3£ n>^a.^(22) ^ ^£^-(21)1- ^ 

^^.S. ^z^*>ul, »ll 2flH(23)^- ^l]>|«fl^i S. 2b^l 2.°}^ ^-o] u>^3. 3ifl 

€(22A) ^ tilEs^o](21A)* ^^tbcf. 

<20> £ 2(^1 5*1 3b ^-o] 2{|^i(22A) ^ «lmef^l(21A) ^ 

s)H^(24)«- ^^tb4. A oM ^^o]a-1(24)^ °13-*Hr alE^.o](2iA) #3] ^ 

%°-3,*\, ^oflA-l ^B>a2f ^ 4f 

5L7} ^^*>7fl ^>oll4^ ^S)-^ ^ <tf<*fl ^^*>JL ^^^41; ^*1*H 

<2i> ^H^, 2- 2cH £o] ^sfl ^ ^d\] %^}^ x\-s\.uy(25)^ ^^t} 

-2. %-Zt*d<$. #^(25) #°fl, 5. 14 ^ °1 -§-*V<^ 1- ^Efl^ SBfl^ ^ 

^*Kr ^12 sfl^(26)# 

<22> z\]2 sfl£j(26)-§; #?Jr^^^(25)^: ^*HH 

^ :£B|M^(24) A>o]^ ^|1- #S.*$\ 71^(20)^- ii#A]7l^ 

<23> ^^*V i tgEflo} SBfl^. ^ P>^ 3 ^- Ol-g-^j- SAC ^ Jl^^ i7} 
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^3 ofl 4-§-€ ^-t- £.£4^-34 -2.^1 (mis-align) 4^44. <r, £ 3a 

#4 ^€(26A)£ 444°fl4 4^44 ^44^ ^ 44 444 5fl^(26A)# 444 

°l-g-4^ ^4 4^3.#(22A) ^ ^]°M(24) 4°114 440] 

443^1, £ 3b4 'A'°ll Ji°l^ 44 4°1 €-4*40)4 4^°1 ^44^1 ii#44. ^ 
44 -H^34°fl 44 4^44(21A) 44 °1 #o}*iig4 o]^$. 0.4^1 45}- 444 
§-^1^ :&4 44*1144. 
<24> olsq. .241 *fl444 44^ * ^44 sins. P>^a.* 44 

p>^£L1- oi-g-^ 4^°1 ^X\$#t\-. £ 44 44 4^4 
4(WL)4 ^*J4ji ( wlE^o](BL)o]l ^44 H44 *I44 4^1(M2)# ©1-g-tb #2fl ^ 
44 ^Efl^ i^e]4 ^lEL <§4 4^ £ 5a ifl*l £ 5e» 42:44 4444. 

<25> ^ £ 5a4 J±4^r 44 44, ^4 4^2 ^44 4rS-4 4£^1 714(50) 

4^1 ej^^i -§-0.5. 4^44-i: 4« 4^4(51) 4 4^3.#(52)# ^44^, 4^44 
sfl€-§: ^4*Rr 444 44(53)^§r ^444. 44 4^#(52)^8r #444 44 

4^ 4444 agix|. ^44^ 44°H4 tiiE^oi^. 44 30.^4, 444 

4 44 ^£4 444^1 444tt 444 *§-°-3, ^444. 
<26> 444, *fli 444 44(53)^8: 444^^5. 444(52) ^ ^£4(51)^- 

4^3 o.^ 444^., 444 ^4(53)* *)14314 -£ 5b<*f| ^4^ 44 44 4^ 

el 444 s!14(52A) ^ 4^44(51A)# ^444. 
<27> cj-l-AS £ 5c^l £44 44 £4, 4^3. s)lli(52A) 4 *1S44(51A) s^ofl 

^144(54)1- ^44 4#, 4^1 ^ 4^1 #444 444(55)-!: ^444. 44 ^ 
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5H°H (54)^- °i3-*Hr tiiEs|o]( 51A ) ^ ^o.^Ai, ^sj-^M- 

*]Zj-*H ^m-^r ^*Rr ^^H- ^ ^£7> ^^^l-Tll *}°14^r ^nj. 

# H^sKn. ^^^}<*| ^^-4. 

<28> o]o^ £ 5dofl ^.ol^ #o] ; %-zt^<$ ^5^(55)^: ^^^>J1 

4(55) £ 44 3J4^l *§^14 nfA a(M 2)t oj-g-^}^ ^ifl^. <g 

*<^Rr *\}2 #%4 n&(56)4: ^^4. 

<29> cfl-Ai ^]2 #^4 ^€(56)^: A -]44^3S ##^<S ^44(55)^ ^4*fl4 °1 

;g-SKr ^2)]o"H(54) *r°14 <« 1-^ ^S.^} 7l#(50)-g- ^#^1^1^ 

# ^W4. 

<30> ^Bfl^ ^ 4^ (photomask 

overlay margin)^ ^fl-f ELULS. 4±3 -2-^1 €-*fl^ «fl^ 7>^4*14 ##^4* 0 ] 
HDP ^44^1 ^-aflfe- «fl^o] «-7Hr<5}tf. 

<3i> ^4°] ^^£7> §#€^4 ^l^Rr ^£4 *}o}o\ £^o) ^o>^ 

<34<J} nfl ^(gap-fill) 4^°1 1:^*11^14. ^^M<34^ *fl^ ^-Xl^- JL^S^r ^ 

4(high density plasma, °)f>} HDP -£44°! 4 4)°1 ulmej-oi a>o]§ o.*] $^>cx) £ 
6<^1 M.o)^r 44 ^-o] oj-g-sfir «1^B|-^1(61) ^ ^H4(64) *>°14 HDP #44 
(65) v)H J±°l2=(V)7> 4^34^ ?H4. £ 6°1H S^Ji '60'^: #5.^ 7}& 

, '62A'^ 4^3 sflig-g- 44^4. 
<32> HDP #44£r (aspect ration)7> 4.0 <>]<#, ^, #4 ^°|7}- ^■ 
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ticf 4«fl o]tf 3. ^-foflfe a.o]=7> ^^4- f^^^ D ti^ i4€- 

^ ^Efl^l S&l #eizi(pre polisilicon plug, 

pppej- ig) ^oMl^>^l ^^fVcf. 

<33> ^ ^ 7a0l ] ^Alfl- v}9)- ^-o] ; ^Js] ^°1 QS-Q 71^(70) 

Aj-ofl WlEs}o](71), n}^£EL 4^(72) ^ ^3]1°H(73)1- ^2: 
^^^^-(74)^- ^t^. 
<34> o]o]a-] £ 7bofl iLo]^ a>5f ^o], ti] ^5^-01(71)^: ^ n^aL sflll^H 

nfl^l l-sl^&l^-^-(74)^- °H*l^(etch back) iE^ <£n}5H ppp(42A)l- ^^4. 
<35> 5. 7c c Hl iL°l^ ^-0]^ ^^.^uV( 75 )^ *g^f;}3L t 

%-l}*k<£^(75) #<*H ^*Hr 3xfl€(76)# 

<36> o)o]^ £ 7do1 ] SA]^ ^-o] f ^-^-B]- 3fl^(76)# f^^M^ 

(75)^: -^zHH =e| #£^5^ $e^zl(74A)1- ^#Al7l^ ^*(77)^ ^^Kn, # 
^ 3^(76)^- *f|7lth=h 
<37> # 7 ]<4 ^-o] oj^-ol^^. ^efl PPP# °l-g-S}fe wj-^^. ^ ^oji- ^a]^ 

^n>ol ^Jr*}^ nfl^sj^s. ^. + ol o.- L+j ^Aj^n}- OH] ^1 ^ ^ ^ #711 

<38> olA o H]^ C^A} ^Eflo^ 3.^4 i§Aj Hj-^^ ppp ^ H o >«q zl-Z]-^- ^ Efl 

<i| 3.^^. fgA^ -fr^S]^ 4i3 ^1, f^*!^ ^ iLojc ^ 

^ «fllt *T ^^1 Sl^-M", y ^ S-T^ Wmefo] 7]^ 7fl5flA] 
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5. $.7}^ Us.?} ^*H=r ^ A oHl ^ 5J^-S., SAC ^]^M- til^e(-oi^- 

7] ^Sfl^ alE&f.ol^- o.^^ 7 |. ^ ^Sj-BV ^ g<H<>> *>^n> o]^^. % 



<40> a o V 7 ]^. ^.g. £-Xl^-|- Sfl^*>7l ^ ^£r, .2.^1^1 H}^ ^ 1"^ 

<41> ^-71 9± ^ ^*>7l -g- ^3£r, 7^ t^o} ^n}- 

^*Rr XU ^7^1; ^-71 XU ^-7^1 7> ^5L^ ^2: #<*(| ^^T^^^-i: *I^R=- X]2 

S.^ lEfl^^- ^A]7l^ XI 3 5? A o V 7l X| 3 ^S.^ 2flB} ^ta 

6JJ a^tq- ^bUoIa-H- ^^Kr XI 4 #7fl» 5f-*Kr *>£Xl X]S ^-i- 
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<42> -E-^ ^t}7) 7l^r ^°\] l=K^ 7j£uV 

*f|l ^T^l; #7] ^^7> ^S^l ^Sfl ^£E: >M ^-i- ^ ^)2 # 

7l ^£.HJ- ^ #-JjL ^ n>^3. ^1 ^-Tjl; y^-7l *fl 1 ^^7} 

^ ^2 f^^^ *\}2 #7] ^^"g^-g- ^1^^0.5. 

*H51 ZL <U^o] # 7 | <8°H o]^^ ^nj- ^ Zl #Jf^ >S-7l 

3Xfl^# ^#X]7l^ ^13 ^T^l; ^ ^>7l *fl3 #?)HH ^"71 ^£^> 2flBi ^ >y-7l 

<44> g:^ #7] ^S>7l ^ M^-gr, 7]& #<*fl Cj-^S] Sfl Q ^ # 

7l #J}L S^-g- 4^3 sflBl^ ^«5Rr afll ^741; ^>7l *fll ^-7^l7> 

^2 ^<H1 ^#*l«?i*J"g- ^^Rr A2 #31; ^ ^-71 f^^^-g: ^eh*} 

H ^ H #7l t^l ^7] f^Ti^o!^^. ^A]^ o.S^| ^5)lo]A-l 
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*!-*}- JL, Hz] 'id, T^, SE^r I*}^ ^ *H5L *>M-^ ^ 

3.1- °1 -§-*!: ^3-§- ^*1*H ^ ■!•-§: ^ ^* ^4*cHH #5.^ ^fl 



<46> ol*>, 5L^# ^AHof) ^1 ^ 

<47> £ 8 a d\} io]h a].<4 ^-o] ) i7jo| £>Jf^ ^Ajo] te^l 7l^r(80) 

A <H1 W, WSi x , TISi x , CoSi x> Al Cu -f-°.S alHBj-*?] tH^e ^ =~g. o]^ 

3lE^-(81)-§- ^*Kn, ^-71 ^5.^(81) ^1 500 A ifl*l 5000 A ¥^1^ tef 

(82) ^8: 4^", WlS^o] HL^r TflolS ^ ifl ^ 

(83) -i: ^^*3:4. ^71 n>^=L#(82)£r ^Ti^^M- ^*Rr ^ 
ofl^ aisefoi ^ TflolE 5)]^ ^jr^] ^^j. ^§1-^-4 ^74 ^ 

£7]- ^7-1 b> Tfl sHM-^- ^as °fl3*l ^2}-^ 

^-f°fl^r ^5}^- *J3WSiN), ^s^s^CSiON) ^3.^(82)^: 

«g^*>Jl, f^g^^M: #5H?fl 7^^^-o.S. 3-f°flfe- #3*-^ 7^11^ -§^5. 
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<48> °H A 1, 3fl^i(83)-i: ^^M^ls. d}a 3 ^^(82) ^ ^£^"(81)* 

*m^<L£. *\^}JL, afll y^%^ sflBl(83)# *fl7]s)H £ 8b°1| I°]r 7 ^°) ^ 

EL 4^(82A) ^ ^£^ v 2flH(81A)-g- ^t^. 

< 49 > nf^S £ 8c°fl 5.*}$: t)}<4 ^ : o] ) ^ ^ S Aj-ofl A>^.nv ^]<g SiLK, 

FLARE, Fox, HSQCHydrogen si lsesquioxane) , BCB(benzocyclobutene) , -f-^ 1 )- ^J-°] -ft-^ 
3.5 °}?>}2) ^-H-^i 500 A 10000 A ^f-^flsl ^^-^^^-(84)^: 

<so> o]o^ ^ 8d°ll JiL°lfe u}s>}- ^oj, ^(84) ^oMl ^ <3^# ^ 

^ 42 #W 5flfi(85)^: ^jt^. ;*fl2 2flli(85)^ H*]^, "T*? 

'I'*} ^ sfl^o] ol-g-^ 

<5i> A]2 3f)^(85)# ^^-n>^3.S #^>^^^-(84)^- ^\^t\3l, 42 ^ 

2fl^(85)# ^[7]^. o]e^ ^ofl £ 8e0l l ^.o]^ u}<4 ^o] ol-g-§}^ ^ 

£4 2flH(81A) *r°l^ SK£*11 7l^r(80)^r ?]^r 

°}^, tf-Sr&S- 10 12 /cm 2 JH^JEChigh density) ^l^r^S 10 n /cm 2 

*1 10 12 /cm 2 ^ (middle density) #s^^> ^*h§-7l-I- o]-g-^>jL ; Aizj-aV-g-7] 

<y-^-8r 1 mTorr ioo mTorr7> 

<52> ^^r^^^-(84)ol ^Vs]-^- 741<I^ ^^1^ Ar, C, F ^ ^^-7>^ ^ fo] 

Ar/C 4 F 8 /CH 2 F 2 ^ ^7}^, Ar/C 4 F 8 /0 2 ^ ^Mi, Ar/C 4 F 8 /CH 3 F^ ^7}^, Ar/C 4 F 8 
/CHF 3 ^ ^7}^ JE^r Ar/C 5 F 8 /0 2 ^ ^f^fiS ^-(84 H ^ 

^4-^1^ Ar, 0 2 , N 2 , H 2 , CH 4 , C 2 H 4 C x F y ^ 3<H£ sj-^o] ^ 7 }^ 
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<53> o]o]^ £ 8f°fl ^Sf ^o] stfl €(82A) ^ 2flE4(81A) ^o\) 

^*IM>M(86)* *§^*h=K A oM ^5llolAi(86)^ ^1 ^>5|-^- ^ 

50 A ifl^l 2000 A ^^*>Jl ^^z^M H^*M=h tb^ , #7l ^ 

(84)^- <LS.*q ^61^(86)1- ^5- 5&i=h 

<54> o^^H -g^tb ^#t!r ^Hl ^ 51^01] ^V^tt ^o] 

0>MuI f 7l#^ Af^A 9J(^^1 ig^ iflofl^ 7 >^1 x}®, ^ *J 



141 

^^ti]7> ^-o>^]7l nflg-oj) jiolJE. &o] HDP ^4 ^ ^<g^ ^a]-^ ^ &t)- 

. =L€\JL, <£^*\, T7]- ££^r I*} ^e})<2} ^ ^}i3f °] o.^*] S. ^nflo] 

-^1- ^ 4i3t °l-g-*Hr ^-finq- 4i3 JL^l^l n}€- ^ l-^-l: B o^lt ^ 
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[*<^# 1] 

#51*11 #*1 42: « 0 >^ofl 91°]*], 

^Hl cj-^s^ ^JE^t- $\QSr *S-^Rr *fll #31; 

#7l m &7\M #°fl ^Tj-^^Kg- ^*Rr XI 2 #31; 

#7l f^^^* #^3-^ #zHjH #71 °l:£<5Rr sflBl a>c>1^ sem 

#7] ^3 ^r^Hl^ #71 *i5L^ 2fl# ^*H1 ^#*Rr 

*ll4 #31 

S i^Rr #£l*ll #*1 *fl2: 



#sl*ii #*i #^i sa°H, 

7m #<^i ^*Rr *fli #31; 

#7l afll #3l7V #*fl ^2: #ofl ^Zt^ojuV^- »] 2 #7fl ; ^ 

#7l %-?}^<£^% ^E«^ #Zt*H ^-71 Ol-g-^ 4^ A>0^ SEfl 

ic#Al^}jZ|. f/H], ^-71 t^Sl £5.^ 4# # ^°l£ ^ ^#^°1 #7l ^ 
egrtz). ol^*>^ #71 #51^- 3flBi ^ofl ^Ti^^M- #f|-X| ^ O.^.*) ^ol^ 

# *H3 #31 



[^^# 2] 
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1- 5L^}^r *\}2l »?H}. 

3] 

7]% *M ^Sl^ 4^ ^ ^7] ^51^ ^ ^ S-^Sr ii^r n^ii 2fl 

€-§• ^*Kr Al ^l; 

^■71 »U ^7jl7> ^ -#<Hl ^Tj^^-gr ^sRr A2 ^r^l; 

^ ^ #71 4^ #51^ ^fl^ ^ *H51 =L A J-7l ^ <3*H ol^S-Rr ^ 

1- S^Rr #51*11 *fl2: ^ . 

4] 

#51*11 ^2: «o V ^°fl 

€-§- ^*Rr *fli #t|; 

afli ^r^l7> >M #?i^<a^ ^*Rr *fl2 #31 ; ^ 

^"71 ^3 ^Z**>^ ^7] o}^\^ #51^- 3fl# A}o]o] ^ 
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1- S^-S}^ ^r£^l 42i « 0 >^ . 



-ft-*HM^7> 3.5 iL^f ^ MS ^*Rr ^ ^ 

. 

6] 

4 5 %H1 

T*}^, iE^r I^>^ # sm-<q sem^ ifl^ol *]zK 



5] 



[3^*8- 7] 
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^-7] ^13 &?$7} ^€ ^31 ^cH ^*Rr #31; ^ 

^^Rr 5}^ tiV^^l ^1 

[3^8" 9] 

*ll 3 ^ *ll 4 %H1 &<>H, 

^-7] v}^~L 2fl^^r ^s}^ ^s^s}-^ ^VS*-^ 7fl<i^ -f}-^ 

SLsL *§^*Rr ^ASr ^ &5.*ft ^ ^ . 

10] 

*ll 5 %H1 &<H*i, 
^>7l ^13 ^H^r, 

1 mTorr 100 mTorr ^ #7] ^WRr 

*>Tr *fl2: ^ • 
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^ 10 *<H &<>H, 

^-71 ^2 &7l\o\)*], 

^7} ^ll^i^^r Ir^S ^^*>JL 

^"71 ^#^^8: Ar, C ^ F ^^-7>^lr. °l-g-<5>oc} ^z]-^ ^8.2.3. 



12] 

^1 10 %H1 ^^i, 
^■71 ^7}HH, 

#71 7ll<i^ ^^nKg. Ar> N2> h 2> C h 4) c 2 h 4 gci. ^ - 3^5: ^ i_ 
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[5. 2a] 



^23 

4-22 



--21 



--20 



[5L 2bl 















-22A 
-21A 
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[5L 2c] 
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A-24 
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-20 



[51 2dl 




24 21 A 



[51 2e] 



10 




24 21A 



[51 3a] 



~^-26A 




24 21 A 
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[5. 3b] 



10 
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[5- 5b] 




50 
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